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Abstract
Background:  Community-wide preparedness for pandemic influenza is an issue that has featured
prominently in the recent news media, and is currently a priority for health authorities in many countries.
The small and medium business sector is a major provider of private sector employment in Australia, yet
we have little information about the preparedness of this sector for pandemic influenza. This study aimed
to investigate the association between individual perceptions and preparedness for pandemic influenza
among small and medium business owners and managers.
Methods: Semi-structured face-to-face interviews were conducted with 201 small and medium business
owners or managers in New South Wales and Western Australia. Eligible small or medium businesses
were defined as those that had less than 200 employees. Binomial logistic regression analysis was used to
identify the predictors of having considered the impact of, having a plan for, and needing help to prepare
for pandemic influenza.
Results: Approximately 6 per cent of participants reported that their business had a plan for pandemic
influenza, 39 per cent reported that they had not thought at all about the impact of pandemic influenza on
their business, and over 60 per cent stated that they required help to prepare for a pandemic. Beliefs about
the severity of pandemic influenza and the ability to respond were significant independent predictors of
having a plan for pandemic influenza, and the perception of the risk of pandemic influenza was the most
important predictor of both having considered the impact of, and needing help to prepare for a pandemic.
Conclusion: Our findings suggest that small and medium businesses in Australia are not currently well
prepared for pandemic influenza. We found that beliefs about the risk, severity, and the ability to respond
effectively to the threat of pandemic influenza are important predictors of preparedness. Campaigns
targeting small and medium businesses should emphasise the severity of the consequences to their
businesses if a pandemic were to occur, and, at the same time, reassure them that there are effective
strategies capable of being implemented by small and medium businesses to deal with a pandemic.
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Background
Since late 2005 the risk of pandemic influenza and the need
for preparedness have featured reasonably frequently in the
news media in Australia, often associated with overseas
reports of large outbreaks of infection among birds or small
clusters of infection among humans. Strategic plans have
been prepared for an outbreak of pandemic influenza asso-
ciated with human avian influenza infection at national
and global levels [1,2]. Many of these plans include mech-
anisms to facilitate and manage community-wide
responses in recognition of the likelihood that pandemic
response requirements will exceed the response capacity of
health authorities and governments.
Preparation by the business community for an influenza
pandemic is encouraged by governments, but much of the
onus is on businesses to inform themselves about the threat
posed by pandemic influenza and develop their own plans.
As such, large corporations often have detailed plans, but
less is known about pandemic preparedness in small and
medium sized businesses. Small and medium businesses
are a major employer in Australia, accounting for approxi-
mately half of all private sector employees [3]. Small busi-
nesses, which include businesses with less than 20
employees, were alone estimated to employ almost 3.6 mil-
lion people in Australia in 2001 [3]. Pandemic influenza is
likely to have a major impact on businesses, yet little is
known about the needs and preparedness of small and
medium sized businesses.
Government and health authorities in Australia and over-
seas have recommended that businesses, community
organisations and individuals implement a range of strate-
gies to prepare for pandemic influenza, and an increasing
number of resources are being produced to provide guid-
ance on pandemic preparedness and business continuity
planning [4-7]. A resource specific to pandemic prepared-
ness planning among small businesses in Australia is also
available [8].
Pandemic planning resources generally describe the nature
of the anticipated threat, highlight the role of government
and health authorities, outline essential business continu-
ity planning and response requirements, and describe spe-
cific measures that may be implemented to limit or prevent
disease spread. Specific strategies recommended to limit
disease spread within the workplace include promoting
improved hygiene and infection control practices, using
social distancing measures and flexible work arrangements
to minimise contact between individuals within the work-
place and the community, using personal protective equip-
ment, restricting workplace entry and isolating individuals
who may be infectious [4].
A greater understanding of the factors associated with plan-
ning for pandemic influenza among small and medium
businesses is required to inform communication strategies
that promote improved preparedness for a pandemic. Pro-
tection motivation theory [9] is a commonly used frame-
work for fear-appeal research [10]. Protection motivation
theory conceptualises an individual's acceptance of advice
on how to protect themselves from a health threat as prima-
rily a function of four specific beliefs: the perceived severity
or seriousness of the threat and the likelihood of the threat
occurring (which together constitute 'threat appraisal'); and
the perceived effectiveness of actions to avoid the threat
and the individual's perceived self-capacity to implement
those actions (which together constitute 'coping
appraisal'). If a sufficient level of threat is perceived to exist,
and coping appraisal is high, then the individual will take
appropriate action. However, where a threat appraisal is
high but coping appraisal is low, the individual is unlikely
to take appropriate action. Protection motivation theory
suggests that campaigns using threats must include infor-
mation about how to avert the threat, and ensure that
members of the target audience have the skills and
resources necessary to adopt the recommended actions.
Investigations of the effectiveness of health threat commu-
nications are supportive of the protection motivation the-
ory framework [11], finding that communication
effectiveness is associated with the extent to which the com-
munications present real but controllable threats [12]. The
health belief model [13,14] also conceptualises behaviour
as dependent upon individual perceptions including the
perceived likelihood and severity of the potential health
threat, and the perceived effectiveness of responses to the
threat. Similarly, research has supported the importance of
health belief model constructs in behaviour change [15],
particularly where illness avoidance and perceived threat
are of central importance [16,17].
Among health behaviour theories that identify similar con-
structs as important determinants of health behaviour, cur-
rent research provides no clear indication of the superiority
of any single approach [17]. Guided by the concepts con-
sidered to be of importance in these health behaviour the-
ories, and the protection motivation theory framework in
particular, we aimed to investigate the association between
selected beliefs and preparedness for pandemic influenza
among small and medium business owners and managers.
Methods
Study design and sample
Between May and July 2006, structured face-to-face inter-
views were conducted with either the owners or managers
of 201 small or medium businesses in Australia. Eligible
businesses were defined as businesses which have less than
200 employees [3]. Participating businesses were recruitedBMC Public Health 2007, 7:157 http://www.biomedcentral.com/1471-2458/7/157
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from New South Wales (101) and Western Australia (100),
with approximately 70 per cent of the sample in each state
being selected from businesses located in the capital cities
(n = 140), 20 per cent being recruited from large satellite
cities (n = 41), and the remaining 10 per cent from rural
centres (n = 20).
Participating businesses in Western Australia were ran-
domly sampled from a membership database of businesses
obtained from the Local Chambers of Commerce and
Industry. In New South Wales businesses were randomly
sampled from a purchased list of 1500 businesses stratified
by industry type. In both instances the lists of businesses
were checked to ensure that the sampling frames included
only businesses which operated in the eligible study areas
prior to recruitment. A flow chart was used to guide the
recruitment of interviewees in both states to ensure recruit-
ment processes were standardised, including gaining con-
firmation that the business had less than 200 employees,
ensuring that a minimum of three attempts were made to
establish contact with each business to be recruited, and
ensuring that an appropriate person was interviewed.
Face to face interviews with business owners or senior man-
agers were administered by trained interviewers from a
market research firm in New South Wales, and by trained
interviewers contracted by the Local Chambers of Com-
merce and Industry in Western Australia. Prior to the study
interview verbal consent to participate was obtained fol-
lowing the provision of, and discussion of, a study informa-
tion sheet. Study procedures were approved by the Human
Research Ethics Committee of Curtin University of Tech-
nology.
Measures
Focus group discussions with business owners and manag-
ers in Perth and Sydney were used to inform and develop
the structured interview schedule. The interview schedule
was pre-tested among a small sample of business owners to
ensure the questions were acceptable, understandable,
unambiguous, and that open ended questions elicited the
expected type of response.
Basic characteristics of the participating businesses assessed
included the job classification of the interviewee (owner,
chief executive officer/managing director, senior manager),
main business location (capital city, satellite city, rural cen-
tre), industry type, business size (number of employees),
average number of customers per day, and the educational
level of employees (proportion of employees who attended
university). The response categories for industry type were
pre-coded based on the divisions in the 1993 Australian
and New Zealand Standard Industrial Classification [18].
For analysis purposes, businesses operating in the primary
and secondary industry sectors (i.e., businesses engaged in
production and manufacturing) were aggregated; and clas-
sifications for tertiary industry businesses (i.e., businesses
operating within the service sector) were aggregated accord-
ing to the following three industry type categories: property
and business services; retail trade; and other tertiary.
The following beliefs about pandemic influenza were each
assessed by a single question: the perceived severity of the
threat; the risk of the threat; and the ability to respond effec-
tively to the threat. The general belief about the severity of
the threat was operationalised as the perceived proportion
of people that could become sick if pandemic influenza
were to affect the local community. The perceived risk of
the threat was operationalised as the likelihood that pan-
demic influenza would become a significant health issue in
Australia in the near future, and assessed on a four point
scale (very unlikely, unlikely, likely, very likely). An addi-
tional business-specific indicator of risk, the perceived level
of risk that pandemic influenza poses to the interviewee's
business, was also rated on a four-point scale (no risk, some
risk, moderate risk, high risk). A dichotomous indicator of
coping appraisal was derived from the open-ended ques-
tion: "Can you think of any steps you can take to protect
your business from pandemic influenza?" Responses were
independently reviewed by two coders, and participants
who were unable to identify any potentially useful steps
that could be taken to protect their business or limit disease
spread were classified as having low coping appraisal.
A small proportion of participants nominated the
responses 'don't know' and 'no idea' to represent their
beliefs about the risk and severity of pandemic influenza
(Table 1). When dichotomous indicators of risk and sever-
ity were used in the analysis, these responses were aggre-
gated with the other low risk or low severity responses for
analysis purposes on the basis that these responses indi-
cated an absence of perceptions of high risk or high sever-
ity. This coding did not significantly affect the findings of
the analysis.
Three dependent variables in the analysis provide differ-
ent indicators of engagement in adaptive processes associ-
ated with the threat of pandemic influenza. Participants
were asked "Before being contacted about this study, how
much have you thought about the impact of pandemic
influenza on your business?" (not at all, a little, a lot). The
need for help with planning for pandemic influenza,
which can be considered an indicator of an adaptive
response to the threat of pandemic influenza, was
assessed using the following open-ended question: "Is
there anything you need to help you prepare for pandemic
influenza?" Responses were dichotomised into a variable
which indicated whether help was or was not required.
Lastly, the presence of a plan for pandemic influenza was
assessed by the single question "Has your business madeBMC Public Health 2007, 7:157 http://www.biomedcentral.com/1471-2458/7/157
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any specific plans should pandemic influenza arise?" (yes,
no, unsure).
Analysis
The chi-square test of independence was used to test for
associations between categorical study variables, and the
independent samples t-test was used to test for differences
between groups on continuous variables. Phi, which is a
measure based on the chi-square test of association, is used
to assess the strength of association between two dichoto-
mous variables, and indicates the amount of total variance
explained by the association between the variables.
Binomial logistic regression analysis was used to identify
the significant independent predictors of the health behav-
iour theory-based belief variables and the three main
dependent variables: having considered the impact of, hav-
Table 1: Characteristics of participating businesses, beliefs about pandemic influenza and dependent variables according to state
Characteristic (n = 201) WA
n (%)
NSW
n (%)
p* Total
n (%)
Interviewee 0.000
Owner 62 (62.0) 46 (45.5) 108 (53.7)
Chief executive officer/managing director 12 (12.0) 37 (36.6) 49 (24.4)
Senior manager 26 (26.0) 18 (17.8) 44 (21.9)
Industry type 0.003
Primary or secondary 9 (9.0) 11 (10.9) 20 (10.0)
Tertiary: property and business services 18 (18.0) 27 (26.7) 45 (22.4)
Tertiary: retail trade 35 (35.0) 13 (12.9) 48 (23.9)
Tertiary: other 38 (38.0) 50 (49.5) 88 (43.8)
Size 0.10
Small (<20 employees) 82 (82.0) 73 (72.3) 155 (77.1)
Medium (20–200 employees) 18 (18.0) 28 (27.7) 46 (22.9)
Severity of pandemic influenza 0.08
Don't know 2 (2.0) 8 (7.9) 10 (5.0)
Low (<30% sick) 44(44.0) 34 (33.7) 78 (38.8)
High (30% or more sick) 54 (54.0) 59 (58.4) 113 (56.2)
Risk of pandemic influenza 0.23
Don't know 6 (6.0) 8 (7.9) 14 (7.0)
Very unlikely 8 (8.0) 14 (13.9) 22 (10.9)
Unlikely 49 (49.0) 42 (41.6) 91 (45.2)
Likely 33 (33.0) 27 (26.7) 60 (29.9)
Very likely 4 (4.0) 10 (9.9) 14 (7.0)
Risk to business 0.36
No idea 8 (8.0) 4 (4.0) 12 (6.0)
No risk 15 (15.0) 8 (7.9) 23 (11.4)
Some risk 29 (29.0) 33 (32.7) 62 (30.8)
Moderate risk 23 (23.0) 26 (25.7) 49 (24.4)
High risk 25 (25.0) 30 (29.7) 55 (27.4)
Thought about pandemic influenza 0.46
Not at all 40 (40.0) 39 (38.6) 79 (39.3)
A little 44 (44.0) 39 (38.6) 83 (41.3)
A lot 16 (16.0) 23 (22.8) 39 (19.4)
Response efficacy 0.003
Low 51 (51.0) 31 (30.7) 82 (40.8)
High 49 (49.0) 70 (69.3) 119 (59.2)
Need help to prepare <0.001
Yes 45 (45.0) 76 (75.2) 121 (60.2)
Unsure 20 (20.0) 6 (5.9) 26 (12.9)
No 35 (35.0) 19 (18.8) 54 (26.9)
Pandemic influenza plan 0.047
Yes 3 (3.0) 10 (9.9) 13 (6.5)
No/Unsure 97 (97.0) 91 (90.1) 188 (93.5)
* Chi square test of association
Western Australia (WA)
New South Wales (NSW)BMC Public Health 2007, 7:157 http://www.biomedcentral.com/1471-2458/7/157
Page 5 of 10
(page number not for citation purposes)
ing a plan for, and needing help to prepare for pandemic
influenza.
Dependent variables were dichotomised for analysis due to
skewed distributions and the small sample size. Initial
model development included entry of variables into a for-
ward stepwise model, with the probability criterion for
entry set at 0.05 and exit at 0.10. The final models were
developed manually to allow exploration of alternative
model forms. A main effects model was initially deter-
mined. Effect modification was also explored, and the
inclusion of interactions was determined by the signifi-
cance of the change in log likelihood of the model. Crude
odds ratios (COR), adjusted odds ratios (AOR) adjusted for
the other variables in each model, and 95% confidence
intervals (95%CI) are used to summarise the magnitude of
association found between variables. All analyses were per-
formed using SPSS version 13.0 (SPSS Inc., 2004) and the
significance level was set at p ≤ 0.05.
Results
Sample description
In total, 832 eligible businesses were contacted and 201
interviews were completed, producing an overall response
rate of 24 per cent. The response rate of 15 per cent (101/
660) for New South Wales (NSW) was considerably lower
than the 58 per cent (100/172) achieved for Western Aus-
tralia (WA), but consistent with the different sampling
methods used. There was no significant difference between
participating and non-participating businesses in WA
according to business size (p = 0.3) or industry type (p =
0.09). Similar data on the characteristics of non-participat-
ing businesses in NSW were not available for analysis. Non-
participation was most frequently associated with the busi-
ness owner or manager being either too busy or unavailable
during the interview period, explaining 83 per cent and 85
per cent of refusals in the WA and NSW samples respec-
tively.
The characteristics of participating businesses are summa-
rized in Tables 1 and 2 by state. Most participating busi-
nesses had less than 20 employees and more than half of
the individuals interviewed were business owners. Business
owners were significantly more likely to be interviewed in
WA than NSW (Table 1). Most of the participating busi-
nesses operated within the tertiary or service sector. The
representation of businesses from different industry types
was significantly different by state, with the WA sample
having a higher proportion of retailers (Table 1) and report-
ing a significantly lower proportion of university educated
staff compared with the NSW sample (Table 2).
Approximately 40 per cent of participants believed that
pandemic influenza was likely or very likely to become a
significant health issue in Australia in the near future
(Table 1), and, on average, participants believed 35 per
cent of people in affected communities would become
sick (Table 2). Around 40 per cent of participants reported
that they had not spent any time thinking about the
impact of pandemic influenza on their business, and over
40 per cent could not identify any steps that they could
take to protect their business (Table 1). Only 6 per cent of
participants reported having a pandemic influenza plan
for their business (3 per cent were unsure), and over 60
per cent of participants reported needing help to prepare
for pandemic influenza (Table 1).
Beliefs about the risk and severity of pandemic influenza
and the amount of time spent considering the impact of
pandemic influenza on the business did not differ signifi-
cantly between states. Beliefs about being able to respond
to the threat and perceptions about the need for help did
differ between states, with businesses in WA having a signif-
icantly lower level of response efficacy and being less likely
to need help to prepare than businesses in NSW (Table 1).
Businesses in NSW were also significantly more likely to
have a plan for pandemic influenza than businesses in WA
(Table 1); however, the difference in response rate for the
two states renders the generalisability of such differences as
tenuous.
Table 2: Characteristics of participating businesses and beliefs about pandemic influenza according to state
Variable WA NSW p* Total
mean (SD) mean (SD) mean (SD)
Number of employees (n = 201) 14.6 (27.5) 23.1 (36.5) 0.07 18.9 (32.6)
Number of customers (n = 201) 47.7 (88.8) 75.5 (345.5) 0.44 61.7 (252.5)
Per cent of staff university educated (n = 200) 25.7 (33.9) 44.4 (32.9) <0.001 35.2 (34.6)
Severity of pandemic influenza (n = 191)
Per cent sick 32.6 (20.4) 36.6 (24.3) 0.22 34.6 (22.4)
*Independent samples t-test
Western Australia (WA)
New South Wales (NSW)
Standard deviation (SD)BMC Public Health 2007, 7:157 http://www.biomedcentral.com/1471-2458/7/157
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Business characteristics and beliefs
Beliefs about the perceived severity of pandemic influenza
and the perceived risk of pandemic influenza to the busi-
ness were not significantly associated with any business
characteristics. Business characteristics which were signifi-
cant predictors of beliefs about the perceived risk of pan-
demic influenza and coping appraisal are summarized in
Table 3. The perceived risk of apandemic in Australia was
significantly associated with the role of the person inter-
viewed, with non-owners being about twice as likely to
consider pandemic influenza as a likely or very likely risk
than business owners. Both state and the role of the indi-
vidual interviewed were significantly associated with
response efficacy, with businesses in NSW and non-owners
being about twice as likely to be able to identify actions
which could protect their business in the event of a pan-
demic than businesses in WA and owners. Each of the sig-
nificant predictors of beliefs identified only explained a
small proportion (less than 5 per cent) of the overall vari-
ance associated with the belief variables.
Predictors of dependent variables
Bivariate associations between beliefs and the dependent
variables (Table 4) indicate that almost all beliefs and
dependent variables assessed were significantly associated.
The high correlation between the general belief about the
risk of pandemic influenza and the specific belief about the
risk of pandemic influenza to the business, which
explained over 37 per cent of the total variance in responses
(equivalent to a Pearson correlation coefficient of approxi-
mately 0.6), was among the strongest associations found.
There was no significant association between having a plan
and the need for help, and coping appraisal was independ-
ent of perceptions of severity.
Logistic regression models were used to determine the sig-
nificant independent predictors of having considered the
impact of, having a plan for, and needing help to prepare
for a pandemic. All models were tested for interaction
terms and no significant effect modification was found.
The significant independent predictors of dependent vari-
ables, based on the inclusion of both belief variables and
business characteristics, are summarised in Table 5.
Thinking a lot (versus a little or not at all) about the
impact of pandemic influenza on the business was most
strongly associated with the perceived risk of pandemic
influenza, with participants who perceived a pandemic as
likely or very likely to be a health issue in Australia in the
near future being approximately 5 times more likely to
have reported thinking a lot about the impact of a pan-
demic on their business. Businesses that were located in
the capital city were about three times more likely to have
spent a lot of time thinking about the impact of a pan-
demic compared with businesses in satellite city or rural
locations. These same factors were also significant predic-
tors of having considered the impact of a pandemic on the
business when this variable was dichotomised as thought
at all (a little or a lot) versus not at all.
The perceived need for help was most strongly associated
with the perceived risk of pandemic influenza to the busi-
ness, with participants who perceived the risk of a pan-
demic to the business as moderate or high being
approximately 3 times more likely to report needing help
to prepare. State was a significant independent predictor of
the perceived need for help, with businesses in NSW more
likely to report needing help than those in WA. The per-
ceived need for help was also significantly associated with
industry type, with businesses in the property and business
services and retail trade sectors being significantly less likely
to need help than other service sector businesses. Industry
type was not significantly associated with perceptions
about the risk or severity of a pandemic, but was signifi-
cantly associated with coping appraisal (χ2 = 8.4, p = 0.04),
with 58 per cent of retailers unable to think of steps to pro-
tect their business as opposed to 35 per cent of other service
sector businesses and 30 per cent of production and manu-
facturing businesses.
Table 3: Significant independent predictors of belief variables
Belief predictors (n = 201) Adjusted OR (95% CI) Wald statistic* p
Risk of pandemic influenza (Likely or Very likely)
Interviewee (ref: Owner)
Other 2.0 (1.1 – 3.5) 5.12 0.02
Response efficacy (High)
State (ref: WA)
NSW 2.2 (1.2 – 3.9) 6.57 0.01
Interviewee (ref: Owner)
Other 1.9 (1.1 – 3.5) 4.65 0.03
*The Wald statistic indicates whether the independent variable is significantly associated with the dependent variable 
Odds ratio (OR)BMC Public Health 2007, 7:157 http://www.biomedcentral.com/1471-2458/7/157
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The presence of a specific plan for pandemic influenza was
significantly and independently associated with both per-
ceived severity of a pandemic and coping appraisal. Partic-
ipants who believed that 30 per cent or more of the local
community would become sick were over 9 times more
likely to have a plan, and participants who were able to
identify steps that could be taken to protect their business
were over 8 times more likely to have a plan for pandemic
influenza.
Discussion
There is a lack of empirical data to inform public health
response strategies for pandemic influenza. To our knowl-
edge this study provides the first systematically collected
information on preparedness among small and medium
Table 5: Significant independent predictors of dependent variables
Dependent variable predictors (n = 201) Adjusted OR (95% CI) Wald
statistic*
p
Thought about pandemic influenza (A lot) Model R2 = 0.18
Risk of pandemic influenza (ref: Unlikely/very unlikely/don't know)
Likely or very likely 5.1 (2.4 – 10.8) 17.39 <0.001
Location (reference: Non-capital city)
Capital city 3.2 (1.2 – 8.4) 5.51 0.02
Need help (Yes) Model R2 = 0.27
Risk to business (ref: Low risk/no risk/no idea)
Moderate or High 3.3 (1.7 – 6.3) 13.3 <0.001
State (reference: WA)
NSW 3.3 (1.7 – 6.4) 12.7 <0.001
Industry type (ref: Tertiary: other) 11.3 0.01
Primary or secondary 0.8 (0.3 – 2.6) 0.13 0.72
Tertiary: property and business services 0.4 (0.2 – 0.9) 5.04 0.03
Tertiary: retail trade 0.3 (0.1 – 0.7) 8.94 0.003
Pandemic influenza plan (Yes) Model R2 = 0.20
Severity of pandemic influenza (ref: < 30% sick/no idea)
30% or more sick 9.3 (1.2 – 73.9) 4.47 0.04
Response efficacy (reference: low)
High 8.1 (1.0 – 64.4) 3.92 0.048
*The Wald statistic indicates whether the independent variable is significantly associated with the dependent variable 
Odds ratio (OR)
Table 4: Bivariate associations between selected belief variables and dependent variables
Variable (abbreviated name) Phi*
(p)
Severity Risk a Risk b Thought Efficacy Help
Severity of pandemic influenza (Severity) - - - - - -
(30% or more sick)
Risk of pandemic influenza (Risk a) 0.28 - - - - -
(Likely or very likely) (<0.001)
Risk to business (Risk b) 0.39 0.37 - - - -
(Moderate or high risk) (<0.001) (<0.001)
Thought about pandemic influenza (Thought) 0.21 0.30 0.17 - - -
(A lot) (0.004) (<0.001) (0.02)
Response efficacy (Efficacy) 0.10 0.15 0.17 0.15 - -
(High) (0.14) (0.03) (0.02) (0.03)
Need help to prepare (Help) 0.18 0.18 0.27 0.25 0.19 -
(Yes) (0.009) (0.01) (<0.001) (0.001) (0.006)
Pandemic influenza plan 0.19 0.18 0.17 0.28 0.18 0.05
(Yes) (0.007) (0.01) (0.01) (<0.001) (0.01) (0.49)
* Phi indicates the proportion of the total variance explainedBMC Public Health 2007, 7:157 http://www.biomedcentral.com/1471-2458/7/157
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businesses in Australia, and is among only a few studies in
the field worldwide. We found that only a small proportion
of businesses studied had thought a lot about how pan-
demic influenza may impact on their business, that few had
made any specific plans to protect their staff or their busi-
ness in the event of pandemic influenza, and that over 60
per cent state they need help to prepare for pandemic influ-
enza. These findings suggest that additional strategies are
required to promote increased awareness of the threat of
pandemic influenza in the community, to promote the
resources available to assist with preparedness, and to facil-
itate engagement in preparedness planning.
Behaviour change is a process, and time is required to initi-
ate and establish new behaviours. According to the protec-
tion motivation theory, coping appraisal responses which
lead to the establishment of protection motivation occur
after the threat-appraisal process, as a threat needs to be
identified before coping options can be evaluated [11]. As
such, and as has already been highlighted by others, occa-
sional media reports are insufficient to adequately inform
individuals about pandemic influenza, and interventions
are required before a pandemic occurs to improve public
awareness, build mutual trust, promote effective coping
responses and assist in the successful implementation of
plans when they are required [19].
National influenza plans require collective community-
wide efforts for an effective response to pandemic influ-
enza. However, they lack information relating to strategies
to enable the effective dissemination of this information
beyond the availability of these plans on websites [19].
Given that the strategy for response to pandemic influenza
in Australia is based on containment and reducing trans-
mission of the virus [2], and that key response strategies
such as isolation, social distancing, and improved personal
hygiene which have been supported by mathematical mod-
elling studies [20] depend on community-wide behaviour
modification, additional strategies are required to enable
an effective shared response.
Our findings suggest that the beliefs of small and medium
business owners and managers are likely to have important
consequences for preparedness. Beliefs about the risk of
and severity of pandemic influenza were the most impor-
tant independent predictors of having thought about, and
having a plan for pandemic influenza respectively. The per-
ceived risk of pandemic influenza to the business was also
the most important predictor of needing help to prepare.
These findings are consistent with the relationships pro-
posed by prominent theories of health behaviour, includ-
ing the protection motivation theory [9,11], and suggest
that these theories provide a useful model for understand-
ing preparedness behaviours among small and medium
businesses in Australia and elsewhere.
Protection motivation theory and health belief model con-
cepts have been found to be valuable for understanding
and promoting a variety of health-related behaviours
[10,12,21,22], including the performance of protective
behaviours during the outbreak of the severe acute respira-
tory syndrome in Hong Kong [16]. The importance of per-
ceptions about risk and severity in understanding
preparedness behaviour suggests that health behaviour the-
ories provide a useful framework for the design of commu-
nication strategies that aim to promote preparedness for
pandemic influenza among the business community.
Based on the temporal relations identified in these theoret-
ical frameworks, our results suggest that communications
containing information about risk and severity are likely to
promote both threat appraisal and coping appraisal proc-
esses, and can motivate protective behaviours given a per-
ceived ability to implement recommended actions.
Promotion of the ability to respond effectively to the threat
of pandemic influenza appears to be an important factor
associated with protective responses to the threat of pan-
demic influenza. This finding is consistent with research
findings based on other health threats which indicates that
low levels of self efficacy and response efficacy provide a
barrier to action [11,12]. The high proportion of partici-
pants reporting needing help with preparation indicates
that self efficacy may be an important factor limiting plan-
ning for pandemic influenza, which is consistent with the
findings of recent research in Europe and Asia [23].
Individual business characteristics were relatively unimpor-
tant among the predictors of having thought about or
planned for pandemic influenza. Apart from beliefs about
risk, the only other significant predictor of having consid-
ered the impact of pandemic influenza on the business was
whether the business operated within or outside a capital
city. It is possible that this association reflects a factor which
can modify the perceived threat of pandemic influenza
based on understandings about population density and the
probability of exposure to infection.
In contrast, individual business characteristics were more
important predictors of needing help to prepare, with
industry type and state being significant predictors in addi-
tion to beliefs about risk. Retail traders and businesses that
provide property and business services were less likely to
report the need for help. Differences in the need for help by
industry type, given the significant association between
industry type and coping appraisal, suggests that some
businesses may have difficulty identifying effective protec-
tion strategies that are appropriate for specific high-risk
business environments, such as retail outlets. This finding
highlights the importance of providing support to identify
effective response strategies and overcome response diffi-
culties within all business environments. Furthermore, our
finding that the need for help was not significantly relatedBMC Public Health 2007, 7:157 http://www.biomedcentral.com/1471-2458/7/157
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to whether a plan for pandemic influenza exists appears to
highlight the difficulties associated with planning for pan-
demic influenza, even among those businesses that have
already made specific plans for pandemic influenza.
Our finding of a difference in the need for help by state is
likely to be associated with the different sampling and
recruitment processes used in the two study locations. In
WA the Local Chambers of Commerce was directly con-
tracted to supply the business contact details and conduct
the interviews. Thus, the existing relationship with the busi-
nesses sampled is likely to explain the higher response rate
in WA, why a higher proportion of owners were inter-
viewed, and provide a sample which may be less biased in
terms of either having a specific interest in pandemic influ-
enza or time or resource pressures than the NSW sample.
Selection bias associated with the different recruitment
strategies may explain why participants from NSW were
more likely to have a plan, were more likely to need help
and reported lower response efficacy. Alternatively, these
findings may be due to real differences in beliefs and
behaviour between states, which may for example be asso-
ciated with differences in media exposure or other local
influences. Regardless of the cause, these differences did
not significantly influence the associations found between
beliefs and preparedness.
Due to the cross-sectional study design we are limited in the
type of conclusions that we can draw about causality based
on the associations observed. For example, having prepared
a pandemic influenza plan is likely to result in improved
levels of coping appraisal. However, experimental research
[24] has provided support for the impact of beliefs on pro-
tection motivation and current behaviour. The associations
found in this study explained a low proportion of variance
in preparedness behaviour, although the magnitude of the
associations found is similar to those reported for protec-
tion motivation theory concepts and other health-related
behaviours [24,25]. Several factors could have contributed
to the low explanatory power in the present study, includ-
ing the assessment of a limited number of theory-based
belief constructs, the use of single-item and thus limited
operationalisations of the key belief and outcome variables
which have unknown reliability, and the use of dichoto-
mous indicators due to the small sample size. Also we did
not assess behavioural intentions. Further work is required
to extend the scope of this study and considered other rele-
vant constructs including social norms and response costs.
The non-random nature of the sampling frames used to
recruit study participants and the small scale of the study
limits the generalisability of the study findings. It is also
likely that response bias associated with the low response
rate may have resulted in an overestimation of the propor-
tion of businesses that have a plan for pandemic influenza,
particularly in NSW. The use of financial or other incentives
for participation is recommended in future studies to facil-
itate improved response rates, particularly where industry
partners are not used. The findings of this study may also be
limited in that self-report methods were used to assess
whether the business had a pandemic influenza plan.
Responses may have been biased in favour of reporting the
presence of a plan or having considered the impact of pan-
demic influenza on the business associated with social
desirability bias.
There is a shortage of data available to guide public health
policy and practice in pandemic influenza planning and
response [6]. Current guidance for pandemic influenza pre-
paredness appears to have had little impact on prepared-
ness among the small and medium business sectors in
Australia. Our findings suggest that further investment by
governments is required to improve both the specification
of and utilisation of available planning resources, as has
been highlighted previously [26]. Further work is required
to underpin both the design of communication strategies
to promote behavioural change, as well as the feasibility
and effectiveness of strategies for disease control, which
also support beliefs about being able to respond effectively
to the threat of pandemic influenza.
The findings of this study should be interpreted alongside
more in-depth knowledge about the beliefs of business
owners and managers that underlie the protection motiva-
tion theory constructs, as has been illustrated elsewhere
[27]. In this way, a greater understanding about beliefs to
be reinforced or changed, and responses to specific strate-
gies can be gained, helping to promote improved effective-
ness of the communication strategies developed. Also,
particularly in the small and medium business sectors that
may have significant resource constraints, the presence of
alternative adaptive responses to the threat of pandemic
influenza require further investigation.
Conclusion
We found that only a small proportion of small and
medium sized businesses in Australia have made formal
plans to guide their response in the event of pandemic
influenza. Effective communication strategies and support
structures to promote preparedness for pandemic influenza
are essential to facilitate large-scale community involve-
ment in response efforts. Findings from this study provide
knowledge which can be used in the preparation of strate-
gies to enable the effective delivery of information on pre-
paredness for businesses. Our results indicate that to
motivate improved planning among the small and
medium business sector, campaigns targeting small and
medium businesses should emphasise the severity of the
consequences to their businesses if a pandemic were to
occur, and, at the same time, reassure them that there areBMC Public Health 2007, 7:157 http://www.biomedcentral.com/1471-2458/7/157
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effective strategies capable of being implemented by small
and medium businesses to deal with a pandemic.
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